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TITLE: Stable 2 , 3 -di : f luoro-1, 4-phenylene-containing liquid-crystal compounds - 
useful for making liquid-crystal compositions and display devices e.g. of thin-film 
transistor type 
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INT-CL (IPC) : C07 C 43/192; C07 C 43/225; C07 C 67/08; C07 C 69/75; C07 C 69/753; 
C07 C 69/757; C07 C 69/76; COJ C 69/773; C07 D 319/06; C09 K 19/0j4; C09 K 19/06; C09 
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ABSTRACTED -PUB -NO: EP 916639B 
BASIC-ABSTRACT: 

Liquid-crystal compounds of formula (I) are new. In (I), R1,__Y1_=_1.-20C alkyl; when 
there are > 2 adjacent methylene groups in the alkyl, these may be replaced by o, s 
or vinylene, and at least 1 of the H atoms in the alkyl may also be substituted by F 
or CI atoms; XI, X2 , X3 = independently single bond, 1 , 2 -ethylene , vinylene, -C00-, 
-CF20-, or -0CF2-; among XI, X2 and X3 , there are at least 1 being -C00-, -CF20- or 
-0CF2-; rings Al, A2, A3, A4 = independently trans-1, 4 -cyclohexylene optionally with 
CH2 on the rings replaceable by O, or 1, 4-phenylene in which /-I of the H atoms may 
be substituted by F or Cl atoms; m, n = 0 or 1; provided that: when XI, X2 or X3 = 
-CO0-, among rings A2 , A3 and A4 there is at least 1 being 

2, 3 -difluoro-1, 4-phenylene; m = n =0, and when XI = -C00-, ring Al = 1 , 4 -phenylene 
in which at least 1 of the H atoms may be substituted by F atoms; when m = n = 1, X2 
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= -C00-, and when XI = single bond or 1, 2-ethylene, ring A2 = 1, 4 -phenyl ene in which 
at least 1 of the H atoms may be substituted by F atoms; m = n = 1, X3 = -C00-, and 
when XI, X2 = independently single bond or 1, 2 -ethylene, Ring A3 = 1 / 4 -phenylene in 
which at least 1 of the H atoms may be substituted by F atoms; m = n = 0, XI 
-CF20- or -0CF2-, and when ring Al = 1 , 4 -phenylene in which at least 1 of the H 
atoms may be substituted by Cl or F atoms; and with the proviso that the elements 
constituting the compounds may each be replaced by their isotopes. 

USE - The liquid-crystal compounds are used to produce liquid-crystal compositions 
and devices (claimed) including (super) twist nematic and the in-plane 
switching-driven thin-film transistor types. 

ADVANTAGE - The licjuid- crystal compounds and the thus produced compositions have 
improved transparency, low viscosity, but large dielectric anisotropy, high specific 
resistance and voltage retention, and are stable even when exposed to heat and UV 
rays . 

ABSTRACTED - PUB -NO : 

US 6190576B EQUIVALENT -ABS TRACTS : 

Liquid-crystal compounds of formula (I) are new. In (I), Rl , Yl = 1-20C alkyl; when 
there are > 2 adjacent methylene groups in the alkyl, these may be replaced by O, S 
or vinylene, and at least 1 of the H atoms in the alkyl may also be substituted by F 
or Cl atoms; XI, X2, X3 = independently single bond, 1, 2 -ethylene, vinylene, -C00-, 
-CF20-, or -0CF2-; among XI, X2 and X3, there are at least 1 being -C00-, -CF20- or 
-0CF2-; rings Al, A2 , A3, A4 = independently trans-1, 4 -cyclohexylene optionally with 
CH2 on the rings replaceable by O, or 1 , 4 -phenylene in which /-I of the H atoms may 
be substituted by F or Cl atoms; m, n = 0 or 1; provided that; when XI, X2 or X3 = 
-C00-, among rings A2 , A3 and A4 there is at least 1 being 

2 , 3 -dif luoro-1, 4-phenylene; m = n =0, and when XI = -C00-, ring Al = 1 , 4 -phenylene 
in which at least 1 of the H atoms may be substituted by F atoms; when m = n = 1, X2 
= -C00-, and when XI = single bond or 1 , 2 -ethylene, ring A2 = 1 , 4 -phenylene in which 
at least 1 of the H atoms may be substituted by F atoms; m = n = 1, X3 = -C00-, and 
when XI, X2 = independently single bond or 1 , 2 -ethylene , Ring A3 = 1 , 4 -phenylene in 
which at least 1 of the H atoms may be substituted by F atoms; m = n = 0, XI = 
-CF20- or -0CF2-, and when ring Al = 1, 4-phenylene in which at least 1 of the H 
atoms may be substituted by Cl or F atoms; and with the proviso that the elements 
constituting the compounds may each be replaced by their isotopes. 

USE - The liquid-crystal compounds are used to produce liquid-crystal compositions 
and devices (claimed) including (super) twist nematic and the in-plane 
switching-driven thin-film transistor types. 

ADVANTAGE - The liquid-crystal compounds and the thus produced compositions have 
improved transparency, low viscosity, but large dielectric anisotropy, high specific 
resistance and voltage retention, and are stable even when exposed to heat and UV 
rays. 

Liquid-crystal compounds of formula (I) are new. In (I), Rl, Yl = 1-20C alkyl; when 
there are > 2 adjacent methylene groups in the alkyl, these may be replaced by O, S 
or vinylene, and at least 1 of the H atoms in the alkyl may also be substituted by F 
or Cl atoms; XI, X2 , X3 = independently single bond, 1, 2-ethylene, vinylene, -C00-, 
-CF20-, or -0CF2-; among XI, X2 and X3 , there are at least 1 being -C00-, -CF20- or 
-0CF2-; rings Al, A2 , A3, A4 = independently trans-1, 4-cyclohexylene optionally with 
CH2 on the rings replaceable by 0, or 1 , 4 -phenylene in which /-I of the H atoms may 
be substituted by F or Cl atoms; m, n = 0 or 1; provided that: when XI, X2 or X3 = 
-C00-, among rings A2 , A3 and A4 there is at least 1 being 

2, 3 -dif luoro-1, 4 -phenylene; m = n =0, and when XI = -C00-, ring Al = 1 , 4 -phenylene 
in which at least 1 of the H atoms may be substituted by F atoms; when m = n = i, X2 
= -C00-, and when XI = single bond or 1, 2-ethylene, ring A2 = 1, 4-phenylene . in which 
at least 1 of the H atoms may be substituted by F atoms; m = n = 1, X3 = -C00-, and 
when XI, X2 = independently single bond or 1, 2-ethylene, Ring A3 = 1 , 4 -phenylene in 
which at least 1 of the H atoms may be substituted by F atoms; m = n = 0, XI = 
-CF20- or -0CF2-, and when ring Al = 1, 4-phenylene in which at least 1 of the H 
atoms may be substituted by Cl or F atoms; and with the proviso that the elements 
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constituting the compounds may each be replaced by their isotopes, 

USE - The liquid-crystal compounds are used to produce liquid- crystal compositions 
and devices (claimed) including (super) twist nematic and the in-plane 
^ switching-driven thin-film transistor types. 

ADVANTAGE - The liquid-crystal compounds and the thus produced compositions have 
improved transparency, low viscosity, but large dielectric anisotropy, high specific 
resistance and voltage retention, and are stable even when exposed to heat and UV 
rays . 

US 6319570B 

Liquid-crystal compounds of formula (I) are new. In (I), Rl, Yl = 1-20C alkyl; when 
there are > 2 adjacent methylene groups in the alkyl, these may be replaced by O, S 
or vinylene, and at least 1 of the H atoms in the alkyl may also be substituted by F 
or Cl atoms; XI, X2, X3 = independently single bond, 1 , 2 -ethylene, vinylene, -C00-, 
-CF20-, or -0CF2-; among XI, X2 and X3 , there are at least 1 being -C00-, -CF20- or 
-0CF2-; rings Al, A2, A3, A4 = independently trans -1, 4 -cyclohexylene optionally with 
CH2 on the rings replaceable by 0, or 1, 4 -phenylene in which /-I of the H atoms may 
be substituted by F or Cl atoms; m, n = 0 or 1; provided that: when XI, X2 or X3 = 
-C00-, among rings A2 , A3 and A4 there is at least 1 being 

2, 3-dif luoro-l,4-phenylene; m = n =0, and when XI - -C00-, ring Al = 1, 4 -phenylene 
in which at least 1 of the H atoms may be substituted by F atoms; when m = n = 1, X2 
= -C00-, and when XI = single bond or 1, 2-ethylene, ring A2 = 1 , 4-phenylene in which 
at least 1 of the H atoms may be substituted by F atoms; m = n = 1, X3 = -C00-, and 
when XI, X2 = independently single bond or 1 , 2 -ethylene , Ring A3 = 1 , 4-phenylene in 
which at least 1 of the H atoms may be substituted by F atoms; m = n = 0, XI = 
-CF20- or -0CF2-, and when ring Al = 1 , 4 -phenylene in which at least 1 of the H 
atoms may be substituted by Cl or F atoms; and with the proviso that the elements 
constituting the compounds may each be replaced by their isotopes. 

USE - The liquid-crystal compounds are used to produce liquid-crystal compositions 
and devices (claimed) including (super) twist nematic and the in-plane 
switching-driven thin-film transistor types. 

ADVANTAGE - The liquid -crystal compounds and the thus produced compositions have 
improved transparency, low viscosity, but large dielectric anisotropy, high specific 
resistance and voltage retention, and are stable even when exposed to heat and UV 
rays . 

WO 9736847A 
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